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(54) METHOD OF FILLING VIA HOLE WITH PASTE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a method by 
which a via hole made in an electronic parts mounting 
substrate can be filled appropriately with paste. 
SOLUTION: In an airtight container 6, a substrate fixing 
sheet 5 stuck to a sheet ring 2 is placed and a substrate 
4 to which a via hole mask 4 is stuck and an O-ring 8 
are put on the sheet 5. In addition, a packing sheet 1 
stuck to another sheet ring 2 and coated with the paste 
3 is arranged on the sheet 5 by placing the sheet 1 on a 
rotary jig 7 (Fig. 1 (a)). After the paste 3 is deaerated 
while the inside of the container 6 is maintained in an 
evacuated state, the packing sheet 1 is placed on the 
O-ring 8 by rotating the rotary jig 7 (Fig. 1 (b)). Then the 
via hole is filled with the paste 3 by closely adhering the 
paste 3 to the substrate 4 by raising the pressure in the 
container 6 to the atmospheric pressure (Fig. 1 (c)). 
Thereafter, the via hole mask 4 is stripped off from the 
substrate 4 after the substrate 4 is stripped off from the 
sheet 1 and excessive amount of the paste 3 is 

scratched off. Finally, the paste 3 is hardened by putting the substrate 4 in a furnace. 
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Translation of Japanese PUPA2003-23246 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The beer restoration approach of the paste characterized by sticking said paste 
and the substrate for electronic-parts mounting under a reduced pressure ambient 
atmosphere, making the pressure of an ambient atmosphere increase in the condition, and 
filling up beer with a paste after carrying out degassing of the paste applied by fixed 
thickness on the restoration sheet under a reduced pressure ambient atmosphere. 
[Claim 2] The beer restoration approach of the paste according to claim 1 characterized 
by said restoration sheet being a film-like thing. 

[Claim 3] The beer restoration approach of a paste according to claim 1 or 2 that said 
substrate for electronic-parts mounting is a tape-like substrate, and said reduced pressure 
ambient atmosphere is characterized by making it made to form in front flesh-side both 
sides of said tape-like substrate. 

[Claim 4] The beer restoration approach of the paste according to claim 3 characterized 
by supplying said tape-like substrate to a restoration processing location intermittently 
from a reel etc. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of filling up the beer of the 
substrate for electronic-parts mounting with the paste of a conductive paste, soldering 
paste, etc. 
[0002] 

[Description of the Prior Art] Since it corresponds to the densification of the substrate for 
electronic-parts mounting (only henceforth a substrate) in recent years, the formation of a 
** pitch of wiring and multilayering of a wiring layer are performed. In that case, as a 
substrate ingredient used, there are what has the flexible shape of a tape which carried out 
the laminating of a rigid thing, and the copper foil and polyimide of a glass epoxy system, 
a thing which compounded them. Moreover, in order to perform electrical installation 
between wiring layers in the laminated circuit board which has two or more wiring 
layers, beer, such as a through hole and a blind beer hall, was prepared in the substrate, 
and the beer is filled up with the conductive ingredient. And when hold to an elevated 
temperature after printing and resin is stiffened, when the approach filled up with the 
paste of the approach of depositing metals, such as copper, in beer with plating, a 
conductive paste, soldering paste, etc., etc., with screen printing as the restoration 
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approach is adopted widely and filled up with a conductive paste, an interlayer 
connection is realized and it is filled up with soldering paste, the interlayer connection is 
carried out through the reflow process after printing. 

[0003] By the way, when the approach of filling up beer with a paste by screen-stencil 
was adopted, there was a case where the original object which a non-filling field may 
remain in beer, and connects between layers electrically when the non-filling field is 
large could not be attained. Moreover, though electrical installation was made in the 
original phase when the non-filling field existed, it may disconnect, when it is put to an 
elevated temperature or a rapid temperature change arises, and there was a trouble that 
dependability was inferior. 

[0004] Therefore, in order to solve such a trouble, after screen-stenciling a paste in a 
vacuum, it returns to an atmospheric pressure and the approach of pushing in a paste in 
beer using differential pressure is proposed by JP,1 1-298 13 8, A. Moreover, as an 
approach of filling up beer with a paste, the resist film is formed on the substrate in the 
vacuum, the beer section is punctured, and the approach which inserted conductive resin 
in beer directly from on the resist film in the vacuum is also proposed by JP,2000- 
150570,A. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since the amount of pastes printed 
by the substrate through a printing mask is not obtained by homogeneity in a printing side 
when screen printing is used, even if it uses the above vacuum print processes, there is a 
problem that the fills to beer will run short and the beer by which an interlayer connection 
is not carried out will be generated. And when such lack of restoration arises, there is also 
a method of compensating the lack of restoration with repetition printing, but since the 
beer with which it has already filled up suitably serves as excess of a paste, a paste will 
overflow on a substrate and it may cause a short circuit with the poor appearance and 
contiguity beer by blot when it is made such, it can never be said as a desirable solution. 
And in the case of screen printing, the problem of the lack of restoration by such 
ununiformity becomes more remarkable, so that a substrate becomes large and printing 
area becomes large. 

[0006] Moreover, since the whole device for making a squeegee, a printing mask, etc. 
drive will be held in the chamber which forms a vacuum ambient atmosphere and will be 
performed in this way when screen-stenciling a paste in a vacuum, there is a problem that 
a big chamber must be prepared. If it is going to fill up from a reel etc. to the flexible 
substrate of the shape of a tape supplied continuously especially, since equipment will 
become large-scale, it will become a problem all the more. 

[0007] On the other hand, if a void is during a paste, since the void will also be inserted 
in beer, in the case of the approach of inserting conductive resin in beer directly from on 
the resist film of a substrate in a vacuum, an opening is formed in beer, and the problem 
of causing the same result as the case of the above-mentioned lack of restoration is in it. 
And when the void under such a paste has been inserted in beer, it becomes a defect more 
serious as the diameter of beer becomes small. 

[0008] Furthermore, although they will all be filled up with a paste using a squeegee, 
when the two above-mentioned approaches have curvature in a substrate, the force which 
pushes in a paste toward a beer bottom becomes an ununiformity in a substrate side, and 
they also have the problem that unevenness occurs in the fill of a paste. 
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[0009] The place which it is made in order that this invention may solve such a trouble, 
and is made into the object is offering the beer restoration approach of a paste of filling 
up all the beer within a substrate side at homogeneity, and having enabled it to perform 
an interlayer connection by the high yield. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, after the 
beer restoration approach of the paste in this invention carries out degassing of the paste 
applied by fixed thickness on the restoration sheet under a reduced-pressure ambient 
atmosphere, it is characterized by to stick said paste and the substrate for electronic-parts 
mounting under a reduced-pressure ambient atmosphere, to make the pressure of an 
ambient atmosphere increase in the condition, and to fill up beer with a paste. And it is 
desirable that said restoration sheet is a film-like thing in that case. Moreover, when said 
substrate for electronic-parts mounting is a tape-like substrate, it is desirable to make it 
said reduced pressure ambient atmosphere made to form in front flesh-side both sides of 
said tape-like substrate, and it is desirable that said tape-like substrate is intermittently 
supplied to a restoration processing location from a reel etc. further in that case. 
[0011] 

[Embodiment of the Invention] The approach of this invention fills up beer with a paste 
by removing the void under paste, sticking a paste to the substrate which has beer in a 
reduced pressure ambient atmosphere after that, and pressurizing an ambient atmosphere 
by applying a paste on a restoration sheet by fixed thickness, and making it into a reduced 
pressure ambient atmosphere like a vacuum ambient atmosphere. 
[0012] In that case, since a tape-like substrate may serve as a partition which forms the 
space of a reduced pressure ambient atmosphere and may deform by differential pressure 
when a substrate is a flexible tape-like substrate and a reduced pressure ambient 
atmosphere is formed only in the field where beer is, such when [ anxious ] it is, it is 
necessary to decompress the front flesh side of a tape-like substrate almost simultaneous, 
and to consider as whenever [ in general same reduced pressure ] (degree of vacuum). 
And in order to form such a condition, penetration opening may be prepared in a tape-like 
substrate, and it exhausts independently and you may make it decompress from the table 
rear-face side of a tape-like substrate. 

[0013] A paste is applied to the location equivalent to beer when sticking a restoration 
sheet to a substrate. If conductive pastes, such as a silver paste and a copper paste, also 
decompress an ambient atmosphere, when it will be observed that a bubble blows off and 
degassing will be completed, in the front face, irregularity also produces soldering paste. 
The thickness of the paste applied on a restoration sheet must decide that the minimum 
value (crevice) of the thickness after degassing serves as sufficient thickness for 
restoration. Since it is decided in the magnitude and the depth of beer with which it is 
filled up that they will be physical properties, such as viscosity of the paste to be used, 
the thickness cannot generally be specified. According to the paste and substrate to be 
used, it will decide in a tentative way. 

[0014] After degassing of the paste on a restoration sheet is completed, a paste is stuck to 
a substrate in a reduced pressure ambient atmosphere. If it does in this way, big reservoir 
** (void) will be lost between a substrate and a restoration sheet. If an ambient 
atmosphere is pressurized in this condition, it is held between a restoration sheet and a 
substrate at a reduced pressure condition, and a restoration sheet will be in an application- 
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of-pressure condition. Since the space where it does not yet fill up with the paste in beer 
is in a reduced pressure condition, the paste on beer is stuffed into a beer bottom by 
differential pressure with a restoration sheet top. In the above process, differential 
pressure restoration of the paste without a void is carried out at beer. 
[0015] As for the restoration sheet which applies a paste, it is desirable to use a film-like 
thing. When the film-like restoration sheet was used, it becomes possible to hold between 
substrates in the reduced pressure condition and an ambient atmosphere is pressurized 
according to deformation of a restoration sheet even if curvature is in a substrate, it 
produces and cheats out of differential pressure to the paste layer between a substrate and 
a restoration sheet, and the force which fills up beer with a paste can be applied. 
Furthermore, at this time, the tension produced on the restoration sheet itself turns into 
the force of pushing a paste toward a substrate, for example, an ambient atmosphere is 
only returned to ordinary pressure, and it becomes possible to fill up with the force 105Pa 
or more. 

[0016] What is necessary is just to exfoliate a beer mask, after preparing the mask 
(henceforth a beer mask) which punctured only the filled-up beer section on a substrate 
and completing beer restoration of the paste by the above-mentioned approach to be filled 
up with a paste only in beer and attach a paste to the other part. Even if a beer mask sticks 
what has punctured the beer section beforehand, after sticking it, you may make it 
puncture it by the approach of a laser beam machine etc. 
[0017] 

[Example] Next, five examples of this invention are explained using a drawing. In 
addition, although drawing 1 - drawing 5 show each example, they have attached the 
same sign to the same thing substantially between each example. 

[0018] As a substrate of [example 1] this example, the compound substrate which formed 
the solder resist film with a thickness of 40 micrometers for the copper polyimide tape on 
the copper layer of lamination and a copper polyimide tape with thermoplastic polyimide 
was used for the glass epoxy group plate with which copper wiring was given to the front 
face. From the copper layer of a copper polyimide tape to the copper layer of a glass 
epoxy group plate, beer with a diameter [ of 150 micrometers ] and a depth of 50 
micrometers was punctured, and opening with a bore of 250 micrometers was prepared in 
the solder resist film. The magnitude of a substrate is [ 500 micrometers and the number 
of beer of the pitch of 50x70mm and beer ] 1344 pieces. On the solder resist film, the fine 
adhesion film with a thickness of 19 micrometers was stuck as a beer mask, and opening 
with a same bore [ as the solder resist film ] of 250 micrometers was prepared. Moreover, 
as a paste, the electroconductive glue of silver / epoxy system was used, and the pet film 
was used as a restoration sheet. Furthermore, the same thing as a restoration sheet was 
used as a substrate firmly attached seat. 

[0019] Then, the process of this example is explained using drawing 1 . The restoration 
sheet 1 was stuck on the seat ring 2, and the paste 3 was applied by 1mm in thickness on 
the restoration sheet 1 . The substrate 4 which stuck the beer mask on the top face was 
carried on the substrate firmly attached seat 5 stuck on the seat ring 2 different from the 
above, and it set like drawing 1 (a) in the tight container 6 with the restoration sheet 1 
which applied the paste 3. In order to make it the restoration sheet 1 which applied the 
paste 3 not attached to the substrate firmly attached seat 5 in that case, the seat ring 2 of 
the direction which stuck the restoration sheet 1 was put on the revolution jig 7, and 
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placed O ring 8 on the substrate firmly attached seat 5. And the lid of a tight container 6 
was shut, evacuation of the inside of a tight container 6 was carried out, the condition 
with a degree of vacuum of about 103Pa was held for 2 minutes, and degassing of the 
paste 3 was carried out. After degassing termination of a paste 3 put the restoration sheet 
1 which turned the revolution jig 7, with the vacuum ambient atmosphere held, and 
applied the paste 3 on O ring 8. The condition at that time is shown in drawing 1 (b). 
[0020] Next, in the tight container 6, gas was introduced and it pressurized to 
atmospheric pressure. At this time, the space formed by three persons of the restoration 
sheet 1, the substrate firmly attached seat 5, and O ring 8 was held at the vacuum, the 
restoration sheet 1 deformed it, and the paste 3 stuck it with the substrate 4. The condition 
is shown in drawing 1 (c). Then, the ejection from a tight container 6 and the restoration 
sheet 1 were removed from the substrate 4 with the condition of having stuck the 
restoration sheet 1 and the substrate firmly attached seat 5. And all beer was filled up 
with the paste 3 when the beer mask was removed from the substrate 4, since the surplus 
paste 3 on a beer mask was scratched with rubber. Then, the substrate 4 with which it 
filled up with the paste 3 was put into the 150-degree C furnace for 30 minutes, and the 
paste 3 was stiffened. And as a result of observing the cross section of the beer section of 
a substrate 4, neither the non-filling field nor the void has been discovered. 
[0021] An example 2 is explained using [example 2] drawing 2 . In addition, the same 
thing as an example 1 is used for the restoration sheet 1 of this example, the paste 3, the 
substrate 4, and the substrate firmly attached seat 5. First, the restoration sheet 1 was 
stuck on the seat ring 2, and the paste 3 was applied by 1mm in thickness on the 
restoration sheet 1 . As the substrate 4 which stuck the beer mask on the top face was 
carried on the substrate firmly attached seat 5 stuck on the seat ring 2 different from the 
above, it put into the plastic bag 9 with the restoration sheet 1 which applied the paste 3 
and it was shown in drawing 2 (a), it set in the vacuum packaging machine 10. And 
evacuation of the inside of a vacuum packaging machine 10 was carried out, it held for 2 
minutes with the degree of vacuum of about 103Pa, and degassing of the paste 3 was 
carried out. 

[0022] After degassing termination of a paste 3, as shown in drawing 2 (b), the seal of the 
plastic bag 9 was carried out, and in the vacuum packaging machine 1 0, gas was 
introduced and it pressurized to atmospheric pressure. The plastic bag 9 was crushed, the 
restoration sheet 1 deformed it, and the paste 3 stuck it with the substrate 4. The condition 
is shown in drawing 2 (c). Then, the plastic bag 9 was picked out from the vacuum 
packaging machine 10, and was opened, and the restoration sheet 1 was removed from 
the substrate 4. Next, all beer was filled up with the paste 3 when scraping and a beer 
mask were removed for the surplus paste 3 on a beer mask from the substrate 4 with 
rubber. Then, when the substrate 4 with which it filled up with the paste 3 was put into 
the 150-degree C furnace for 30 minutes, the paste 3 was stiffened and the cross section 
of the beer section was observed, neither the non-filling field nor the void was 
discovered. 

[0023] An example 3 is explained using [example 3] drawing 3 . The two above- 
mentioned examples put the substrate 4 whole on the bottom of a vacuum ambient 
atmosphere, form the space of a vacuum ambient atmosphere only in a substrate 4 upside 
to having been the approach filled up with a paste, and this example is filled up with a 
paste. This approach is suitable for being filled up with a paste to the beer arranged at 
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some large-sized substrates, and the beer of a tape-like substrate. 
[0024] the restoration sheet 1 of this example and a paste 3 are the same as an example 1 
~ it is. The substrate 4 was made into the same thing as an example 1 except having 
considered as width of face of 250mm. The thickness of a copper layer and a polyimide 
layer is 18 micrometers and 50 micrometers, respectively. The solder resist film with a 
thickness of 40 micrometers was formed on the copper layer. 50 micrometers and the 
depth are 50 micrometers and, as for beer, the diameter prepared opening with a bore of 
150 micrometers in the solder resist film of this beer section. The pitch of beer is 500 
micrometers and the number of beer is 1344 pieces. Moreover, on the solder resist film, 
the fine adhesion film with a thickness of 19 micrometers was stuck as a beer mask, and 
opening with a same bore [ as the solder resist film ] of 150 micrometers was prepared. 
[0025] First, the tape-like substrate 4 is sent out from the reel which is not illustrated, it 
carries on the tape maintenance plate 13, and two O rings 8 with which magnitude differs 
are further carried on the substrate 4. On the other hand, the restoration sheet 1 which 
applied the paste 3 to 1mm in thickness is stuck on the sheet push rod 1 1 . Next, it 
changes into the condition of having pulled up the sheet push rod 1 1 in the vacuum box 

12, and the vacuum box 12 is placed on O ring 8 of the larger one put on the substrate 4. 
And evacuation of the inside of the vacuum box 12 was carried out in the condition, it 
held for 2 minutes with the degree of vacuum of about 103Pa, and degassing of the paste 
3 was carried out. The condition is shown in drawing 3 (a). Thus, as shown in drawing 3 
(b) after degassing termination of a paste 3, the sheet push rod 1 1 was pushed, it placed 
on O ring 8 of the smaller one, the restoration sheet 1 which applied the paste 3 was 
pushed on the substrate 4 which stuck the beer mask beforehand, and the paste 3 was 
stuck with the substrate 4. 

[0026] Next, as shown in drawing 3 (c), in the vacuum box 12, gas was introduced and it 
pressurized to atmospheric pressure. By it, the restoration sheet 1 deformed and the paste 
3 stuck with the substrate 4. And all beer was filled up with the paste 3 when the beer 
mask was removed from the substrate 4, since the restoration sheet 1 is removed from a 
substrate 4 and the surplus paste 3 on a beer mask was scratched with rubber. Then, when 
the substrate 4 with which it filled up with the paste 3 was put into the 150-degree C 
furnace for 30 minutes, the paste 3 was stiffened and the cross section of the beer section 
was observed, the non-filling field or the void were not seen at all. 
[0027] An example 4 is explained using [example 4] drawing 4 . The above-mentioned 
example 3 forms the space of a vacuum ambient atmosphere only in the tape-like 
substrate 4 upside, decompresses this example by vertical (front flesh side) both sides of 
a substrate 4 to having been filled up with the paste, and it wipes away that there is a 
possibility that the tape-like substrate 4 may deform by the differential pressure in both 
sides. In addition, the substrate 4 of the shape of those same with a thing as an example 1 
and a tape of the restoration sheet 1 of this example and a paste 3 is the same as that of an 
example 3. 

[0028] First, the tape-like substrate 4 is pulled out from the reel which is not illustrated 
on the tape maintenance plate 13 attached in the bottom box 14 of a vacuum, and is 
stopped in the place which lapped with two or more through hole 13a by which two or 
more through hole 4a formed in the substrate 4 was formed in the tape maintenance plate 

13. By it, a substrate 4 will be in the tape maintenance plate 13 and the condition of 
having been put on both O rings 8 prepared in the edge of the bottom box 14 of a 
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vacuum. And it is made such and two O rings 8 with which magnitude differs are carried 
like an example 3 on the stopped substrate 4. Consequently, it will be inserted by the 
substrate 4 from the upper and lower sides with two big O rings 8 with the same 
magnitude. 

[0029] On the other hand, the restoration sheet 1 which applied the paste 3 to 1mm in 
thickness is stuck on the sheet push rod 1 1 of the vacuum top box 15 which carried out 
the same configuration as the vacuum box 12 of an example 3. And the sheet push rod 1 1 
is changed into the condition of having pulled up in the vacuum top box 15, and the 
vacuum box 15 is placed on O ring 8 of the larger one carried on the substrate 4. The 
condition is shown in drawing 4 (a). Thus, although it consisted of a vacuum top box 15 
and a bottom box 14 of a vacuum, in this condition, the vacuum box of this example 
carried out evacuation of the inside of a vacuum box, was held for 5 minutes with the 
degree of vacuum of about 103 Pa, and carried out degassing of the paste 3. 
[0030] Thus, as shown in drawing 4 (b) after degassing termination of a paste 3, the sheet 
push rod 1 1 was pushed, it placed on O ring 8 of the smaller one, the restoration sheet 1 
which applied the paste 3 was pushed on the substrate 4 which stuck the beer mask 
beforehand, and the paste 3 was stuck with the substrate 4. Next, as shown in drawing 4 
(c), after introducing gas and pressurizing to an atmospheric pressure in a vacuum box, 
the vacuum top box 1 5 was raised and the restoration sheet 1 was removed from the 
substrate 4. And all beer was filled up with the paste 3 when the beer mask was removed 
from the substrate 4, since the surplus paste 3 on a beer mask was scratched with rubber. 
Then, when the substrate 4 with which it filled up with the paste 3 was put into the 150- 
degree C furnace for 30 minutes, the paste 3 was stiffened and the cross section of the 
beer section was observed, the non-filling field or the void were not seen at all. 
[0031] An example 5 is explained using [example 5] drawing 5 . Although this example 
consists of the same meanings as the above-mentioned example 4, he is trying not to form 
[ in the case of an example 4 ] those through holes 4a and 13a to having formed the 
through holes 4a and 13a of plurality respectively at the tape-like substrate 4 and the 
bottom box 14 of a vacuum in the case of this example. Instead, the vacuum top box 15 
and the bottom box 14 of a vacuum are constituted as another room, both exhaust port is 
connected, and evacuation is possible simultaneously by one set of a pump. In addition, 
the restoration sheet 1 of this example, the paste 3, and the tape-like substrate 4 are the 
same as an example 4. 

[0032] Also in the case of this example, the restoration sheet 1 was stuck on the sheet 
push rod 1 1, and the paste 3 was applied by the thickness of 1mm on the restoration sheet 
1 . The tape-like substrate 4 was sent out from the reel, it put on up to O ring 8 attached in 
the bottom box 14 of a vacuum, and the tape maintenance plate 13, and two O rings 8 
with which magnitude differs were carried on it. Furthermore, on up to the two O rings 8, 
it changed into the condition of having pulled up the sheet push rod 11, and the set 
condition shown in drawing 5 put the vacuum top box 15. In this condition, by one set of 
a pump, evacuation of the inside of the vacuum top box 15 and the bottom box 14 of a 
vacuum was carried out, it held for 5 minutes with the degree of vacuum of about 103 Pa, 
and degassing of the paste 3 was carried out. Although explanation was omitted since the 
subsequent process was the same as the example 4, the restoration condition of the 
obtained paste was good like the case of an example 4. 
[0033] 
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[Effect of the Invention] By this invention, it is easy equipment and paste restoration 
without a non-filling field can be realized now by the high yield. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) - (c) is the process explanatory view of an example 1 ." 
[Drawing 2] Drawing 2 (a) - (c) is the process explanatory view of an example 2. 
[Drawing 3] Drawing 3 (a) - (c) is the process explanatory view of an example 3. 
[Drawing 4] Drawing 4 (a) - (c) is the process explanatory view of an example 4. 
[Drawing 5] It is the explanatory view having shown the set condition in an example 5. 
[Description of Notations] 

1 Restoration Sheet 

2 Seat Ring 

3 Paste 

4 Substrate 

5 Substrate Firmly Attached Seat 

6 Tight Container 

7 Revolution Jig 

8 0 Ring 

9 Plastic Bag 

10 Vacuum Packaging Machine 

1 1 Sheet Push Rod 

12 Vacuum Box 

13 Tape Maintenance Plate 

14 Bottom Box of Vacuum 

15 Vacuum Top Box 
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Ktf7*-;l/£:V'>ofct£7£l&tt, fOk*7t# 

ft, KiSK&ftU «liB*«{k«-e-T«IB«tl**S 
U fffl^-XF^Lfti^lcti, WHSs 'J7D 

[0 0 0 3] tc5T\ ^-Xh^X^'J-yaiBfltcJ: 
A^*v^S»i:ttJi|IB***Wti:»«f***01«* 

[0 0 0 4] ^©fc#>, C<0& 3 ji3$3m&&m®$%k 



(2) f$ M-2 003-23246 

2 

46fc, ^-Xh^X^T'X^U->EPWILfc^ *M 
«fM¥ 1 1 -2 9 8 1 3 8^&$fiT*«£l£ftT 

s/s, *stf-pe7{c^-xb*3t«-r soffit 

iI&BiJ9j&«y<fc5£Lft/ji£fc1#P*H2 0 0 0- 1 5 0 5 
7 0^4i«-pft*«tlTI/^*. 
[0 0 0 5] 

io i8miwmkL*$t-tzBm x*u 

ZAK-XH^tftoT, gtg±fC^-Xhtfjttfta 

**<aoa]eiiii8i*^<ft*sff, zommic* 

[0 0 0 6] C<D£vlC, H3E*T^-Xh£X 

v^«rffl«Lftittitfft&a^i:i^iaill* , **o *f 
IS?. 

[0 0 0 7] ffitff. *£*T?S«©US>X M«±fr5t: 
cftCJft'f KtffcSi:* *©jfW Kt(f7fcB"J.0jiStlT 
«*£©)§£ i: |H|»8:«**3 ItfiCUTLS^t^a 

[0008] gtc, ±ib©-ocd^)*«, ^-rntx* 

-->*^fflLT^-Xh?:3t«-rSCi:fC*5*\ as 
{cSOA^^t, ^-xh*Vf7l£fc|fii)!j^Tfl3itr^ 

[0009] *^H^tt, c ©.i: o ftlBOU[«flPtt-r«^ 
fiffirt©^T©e7fc^-fC?E«L, SS^SOT'^P^g 



-2- 



3 

[0 0 10] 

fc*!)£E#BSrFT<&«£-t2\ *Ott»T*HSlOE* 
£*jta£#T^-Xh*tf7fc:7E«*SJ:5fcLfcCfc 

tf7-nl/A:K©fc©T&&Ci:jW£ LVo gjfc, tufa 
[0 0 1 1 ] 

[»IB©*Si©»!BU *fgB^OT^i*C*. -£©J¥£T*^ 

£?&$E1?H5U;:-t?>cifc c fcoT, ^-XhW 
^K*»SU *©», «E*H«f-Ptr7**ff*S 

[0 0 12] *©«£, lfi^f-y«07b+>'^ 

x-^«atg*'WE»HSl0^lffl*»* 

ft. *©±5ft£«©**i:£K:tt, ^-^WSSOg 
•fcSJTPWfcirtEU MfcmUMEtt fcf 

Eli, T-7ttS«fc:1liln*RttTfcl>TfcJ:t*U 
r- 7ttg1£©g»®f Jfr 8 E«f« LigtE-r 5 «k o 
ELTfccfclN, 

[0 0 13] ^-XKi, fc*->-h*gfiKffia2Hi 

HHM^ME-T^i:, jSaMfctttlLT <«©#«** 

©»2©«'Mf (caSP) tf, 3fcWc+#ftWSi:fc*J: 
Xh©ttS&if©Mfet, ?fcWr*e7©**S*f>»S 

ffl-rs^-xhtsffitcjscT. ummc&ibzctic 

[0 0 14] 3E*^-h±<D^-XhOffii}a*^7b/'c 
ilSESBSWC^-X h«rStStceB»$-&«o c» 

(«F) A<fc<&So C©tfffiT*3?BM£AnE-f5 
fc, ^5/-hfcS«©IB«*Ett«cfiM*Sn. ft* 
>- H±JoE«Ki:ft*. tf7rt©^-x h#**8BN 



(3) EHUI2 0 0 3-2 3 2 4 6 

4 

*ttT^ft^£lffltt«Ett!18TfcSfcft, h± 
fc©MEE<fc*), tT7±©^-XHiti7l6E}? U&£ 
n§. Kl(0^ntXT\ #^K©&t/^-Xhtftf7 

[0 0 15] ^-Xh£Mrf 5ftiK->-Ki, 7-c;l/ 
Atf©&©£Effl-f3©tf{i?i:LV\= 7-f;l/Att©7&» 

h©S3BKJ:»K ^fc©H*WEttSBE«trr*cfc 

/0 -bRS©^-XhJfEttLTME££U-fc):Lft, ^-X 

i o 5 p a wio^TjBR-rs c fc^piflifc 
[0016] ^-xh£tr7rt{c©&jttfiu 

©gMftEfi-S-X h*tt«-fc<fc^Jt£M\ 

3) *a«±K:ia^. ±ge#i£Ej:s^-xh©tr7ft 
20 mtmiLTdk, \£7-?xir%wm+tiaiu>\ £7v 

X^ti, ^ftlf7»*l»?LLT&*fc©*i!i!>ttttT 
[00 l 7] 

immmi #e, Hffi*ffli/*T*f8E©£"o©j&as0!i* 

©TifcStf, SUftglliaiK^^HWKiaittOKtt 
[0018] [g&Kffl 1 ] *£ffiffil©£tii i: LT(i, « 

-Y 5 Kr-T^fflflLhEJ* £ 4 0 ft m©V;l/^-U->*X 

0/tm, if $ 5 0 iim<D\£7*ffl1LL, V)l¥-l/i/X 
hmclt, rtS2 5 0 ft m©B3Pg|5%attfco as©^c 
t$«5 0 X7 0mm, lf7©tf 5 0 0 /i m, tf 
7WHt 1 3 4 4fiT*$.?.o V;l/^"-U->*XhM±{C, HE 
$ 1 9/im©«tt»7-<;l/i»*tr7vX*i;LTR!i5(* 
40 W\ V;l/^'-U-v ? XhMi:|HH;rtS2 5 0/im©Mo8P 
*R^/£. Sfc, ^-Xhi:LT«, ffi/x.-H+->^© 

[0 0 19] %CT\ @ 1 £fflvv$*Sg®l©7a-fcX;Sr 
h 1 h 'J >^2fcafiOWt, 

h 1 ±»C^-X h 3«r)¥$ 1 tnmt-ttl/'i:. 
±ffitlf7vX**te0f*ttteS«4*, ±iafc«sij© 
h 'J y* r 2KIS0(*»tfc»fiilS5'- h 5©±tC« 
50 ^-X h 3*»*L/£««->- h 1 fc«fCja£gf§ 



5 

6FtyC0 1 (a) (D&olc-tv b Ltzo f0l5> ^— X 
h 3 *** LfcJWS^- h 1 A<StSHS->- h 5 Kttfr 
fc^cfcSK-fSfcifrfC, 3t«->-h 1 £B£oft?3<D->- 
h U y^* 2 IsNEftg 7 St6HS*>- h 5 <D 

±K(40'JVf8*lt^fc. ^LT, ft(&886 0ff$ 
Bflft. «f6g»6rt*JI$»5tLTJI£SI&l O 3 P a 
©#«*2#IW«8rU ^-Xh3£§ii@Lft„ -<-X 
h3©KiS87«ti\ J*3£»H«*:ffl»L;fc$£ HK^ 

v^SfcK-efto *©tt©#<Stf0 l (b) KSJti 
TV5 0 

[0 0 2 0] *ffiSffi6rtK:;*rx**ALT*« 

-h 5, O'J vy8 0 3#T?JBl««nfeailBttK3SK« 
J9«*i, h 1 AWLT^-X h 3 tf«1£4 i: 

*©#i&tfiai (c) tc^snT^s. ^© 

*, tc«->-M fc«BHSS/-K5*aHI**ft«« 
©***MH§Bft»&B!>HiU MfcSffi 4 

fr6HJtfLft 0 f LT, tT7TX^±£D^K-Xh3 
*:JATS#BloTfr5, e7vx*£gfi4fr&flJA< 
UctC5> £T©tf7(C^-Xh3#7t«SftT^ 
ft. ^-Xh3©7t«2*XftSffi4£\ 1 5 0 

■COjtFfC 3 0 TJfalAtlT^-X h 3 fcJSffcStffc. * L 
T> StE4<0lf7ffl5O»rffi*iB9{LfclS*, 

[0021] mmm 2102 ^fflt^sw 2 zmw 

f*. H, *fS)fc0J©ft«S'- M . ^-Xh3, s« 
9 7t«->- h 1 ±(C^-X h 3 1 mmt'i 

©±K«-&, ^-XF3*a*&Lfc3fe*->--h 1 
ti^-;US9{cAn, 02 (a) tC^Lft<J:?tbTH 

rt*KS»«L, K£Jt3*J 1 0 3 PatZftHmt 
^-Xh3*flttiSLfto 

[0 0 2 2] ^-Xh3©B*iSBR7»x 02 (b) ICk 
•TJ:9lcir--;l/a9*'>-;l/L» H£&=£1Sl Ortfc 

£&«Lft 0 *Ott»««H2 (c) (C^ntV^. * 
oft, «f--/l/g9£*ffi3S» i 0frP>&0tHLTB8 
»U h l*»fi4*^«U*<Lfto *K, £7 

vX*±©&$K-Xl~3S::J.kT'}l£®9, £7^X 
*£S&4fr6iiJtf Lft£c;*K £T©tT7fc^-Xh 
3*<3ft«SnT^ft. ^©&> ^-Xh3*^«^tlft 
ttffi 4*1 5 01C<D^(C3 0^AnT-?-Xl-3^ 

fts-e, e7gp©gf®*a^Lfti;i5, *ft*iiiww> 



(4) 2 0 0 3 - 2 3 2 4 6 

6 

[0 0 2 3] [HMIJ3] 03*fflVTHSgfiaj3*ittBfl 
■5 fc©{c*f U g& 4 0±«fc/£WK3S»HaoffilB* 

[0 0 2 4] #*J&0IJ©7c«>'- h 1 , ^-X h 3 it, 
10 HWJ 1 tlHlCtOfeSo Sffi4«, 412 5 OmmilL 

V MOMS It. ZtlZtll 8/im, 5 0/imT'$i« o ffi 
JB±tJP £ 4 0 n m<DV)\>9-\sV7s hM**)«bte. 
£7fi* Bgtf5 0/im v j£3#5.0 (imT^!3> CO 
^^©VA^-l^X^C^ rtSl 5 0/im©llfl 
tT7©t:-yf-tt5 0 0/iin, K7»« 1 
3 4 4<iT'feSo £ft, V;l/^-U->*XhM±(C, Jf£ 
1 9/tm©»tt»7^;bA£tr7vX*i:LTB9tt 

20 ^^ttft„ 

[0 0 2 5] 7 L -^«(DS1S4*, H^bTl^ 

Stc, ^CDSffi4©±JC At^<DS^^rO(D0 
U vy8**£Tfe<. ^-Xh 3^r(f ? 1mm 

ttTfc<o ^fC ->-h#L^l i*Ka#-yfXi 2 
rtK3l#±*ffettl8t«:U. *OS2*y*Xi 2%, » 
tg 4 t«-^P)tlTV^AtV^cOO U y^8©±fcB 

50 U, K^g^l 0 3 PaT-2^IS«}tUT^-Xh3* 
AJJiSLfto *Ott«*<H3 (a) fC^^nTV^o 
J: 3 fcLT, ^-X h 3 <0JtfirS**7f£, H3 (b) fc^ 

>y8<0±t;:§t, ^-Xh3*a*Lfe*W'>-h 1 

^4!)tr7-7x^*a5owtft»ffi4±{cffu^tts 
-?-x h 3 4 tsB»^-&fto 

[0 0 2 6] i^c, 03 (c) iCTTs-t&olc, ^/-K-y 
7X1 2rt£:ffX£S?ALT*aE£T*jtaJILfto *n 
tCioT, 3f£«'>-h lA^U, ^-Xh3tfg*£4 

L< e7VXi'±©^«I^-Xh3*JAt > SfIRoT 
^5>, e7"?X*££«4fr5i»JtfLfcfcC3, ^T© 
e7tc^-Xh 3A^«StlT^ft„ ^-Xh 
3A%W?nftS«4%l 5 0 < C<Dr{;:3 0^HAnT 
^-Xh3*«fk*«» e7gj50Srffi5rS^Lfti:(: 

[002 7] KiSfS^J 4 ] 0 4 *ffll>T«*« 4 *SJW 
50 *7C«-r-5«fcdfCUft<0{i:«LT, II4 01T (* 
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7 

[0 0 2 8] $fe-f, -r-7tt<DS«4£\ 0*LT^& 
^'J-;V^6. KST^y^Xl 4 fc$t> £ titer 

S«0Wift 4 a tfiT-f&ftlR 1 3 fcfl&SS*lfc«»© 
Hilftl 3 a£«&otefcC3T-fW:2-e3o *tlfc<fc 
oT, WR4tt. t-7£8fIS1 3fc, H£T*-^X 

1 4<D)BS{cis^e.nfcou>^80M77{i:e-t+5>nfct*c 

gli:&£„ ^LT. *©«fc5JcLT0jl:Lfc»E4©± 
fc, H«5fflJ3i:lR|fi|{c, *£S©g&3ro©0U 
8£«tfSo Sfi4tt, 
*#40'J>y8fcJ:oT, ±Tfr6»E*nfe«JlfCft 

[0 0 2 9] ftW. ^-Xh3£/P£ 1 mmtiffiLft 
ffMi/- h 1 ft, 3 OX&$v *X12fcHUS 

$£LteH£±*-y*X 1 5 0>>-H¥L#l 1 KftSO 

5rtK5l«?±« , fctt»KLTl3t, fOlSf'yi'X 1 
5 ft, Btg4CO±(C«-a-P>nTl^^tV^cOOU>^ 
8cD±{ca<„ *©4#i#0 4 (a) {C^ftTVSo 
c©J:5fc:, *X*t«©J*2slW*Xf4, Kffi±*-yf 

3 P a , P5$WB«ttLT'<-Xl»3*iH&Lfc. 

[0 0 3 0] C©<fc?{CLT, ^-Xh3©fltt*S&7 
ft, 04 (b) tea*? J: 51c, 5/-hffU*i lftffL 
T, /J^I/^©0'Jy^8©±(cBlr, ^-Xh3ft^ 
ffiL^«->-hl^ ^ftfcfrvX^ft&SOttttteS 
S4±Kff Lf*tt, ^-X h 3ftS«4 fc«Jt«*fco 
&IC, 0 4 (c) tC^-T <fc 5 (C, X^tff-y^XrttCtfX 
*WALT*«E*T*nELfc8L Kffl±*y^Xl 5 
ft±tfT, ft«S/-MftS«4fr&|lJ*<Lte 0 ■?" U 
T, e7VX^±(0^fl^-Xh3%rrAT*}itK-3T 
fre>, e7VX?£8«4*>6ilJtfW-ci:C3, £T© 
t*7fC^-Xh3tf?C«£ftT^te 0 *©&, ^-Xh 
3tfjftt»2*lte«ffi4 ft 1 5 O^©*^ 3 OftlHAftT 
^-Xh3ft^ffcS-t±, Vf7g|5©t8fl5ftSfS?Ltei:C 
5, *5fc«®igE*#^K«£<m£ft£froteo 

[003 1] EXS60J5] H5*ffl^T£MH5fti»?i 

±.m<DmmM4 tmtm'gT-mi&s 
tite &©?&£>#, mmm4<om^icit. r-:/tf©g 
«4i:KST5K-yfxi 4 ^nenffltswKift 4 

a, 1 3 aftgtj-TVte©fC*H,T, **figWI<OJfr& 
^-tl 6 01317X4 a, 1 3 a ftflML£< T<fcV\l: 



(5) ^582 00 3-2 3 2 4 6 

-7tt©g& 4 f*£ttffl 4 fc H CT-ifcSo 
[0 0 3 2] *H)56i0>JeD«-&fCt> 588 h 1 ftf- 
h#U$l lfcftS h 1 ±tC^-X h 3 
* 1 mmOW^T'^fliLfCo r-:/tf©gffi4 ft»J-;l> 
fr&a&OtHLT, KffiT#-y»Xl 4 lCflfc9tttf£>nT 
^iOUy^Sfc^-^fiHWtl 3 01^««» *©± 
/o K^f ?os&srooo 'J %gtfto MfC, * 
©no©ouyy8©±'\, *>-HfU$i ift3l£± 

tftetflitcLTX£±#-y*X 1 5ft*c-£te©tf0 5fC 

7T% »5±*'^X1 5rtt*2£T>K7 ^X 1 4 l*}ft 
K2M*«U K^jS^ 1 0 3 P aT»5#lfflfiH*LT^- 

xh3ftffiJJSLte 0 *©«oie«, »]4t^i;-e 

^«9 4©«£fcra«K:S»Ta&ote. 
[00 33] 

[0ffiOlS#!5:SiW] 

[@i] hi ( a ) ~ ( c ) immm 1 oi8kjb^0t- 
[0 2]02 (a)~(c) immm2<oxmmmmx' 

[03] 123 (a) - (c) ttHttfflaQZDSRnB? 
30 [04] 04 (a) - (c) ttftMM4 0X8RnH? 
[05] H»]5(CW5t7 h«^^LfcHKW0-e 
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ttffi 2 0 0 3 - 2 3 2 4 6 
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